To understand why class II Clostridium his tolyticum collagenase is much more effective than class I in the isolation of rat pancreatic islets, we analyzed the role of these collagenases in pancreatic tissue dissociation. Crude collagenase was purified and then fractionated into class I and II with different enzyme activities and protein compo sitions. Pancreatic tissue was incubated with either class I, class II, or class I + II, with or without added protease, under conditions that eliminated endogenous proteolytic activity. The degradation of pancreatic extracellular matrix was monitored by selective histochemical staining of tissue samples. Class I and II showed similar capacities to degrade glycoproteins and degraded about one-third of the glyco proteins during 120 min of incubation. The degradation of collagens by class I and II was relatively more effective, 80 to 95% of the collagens being removed in 120 min, and also class dependent. Both in the presence and absence of protease, class II was more effective at degrading collagens than class I, but this difference in efficacy was less apparent than with islet isolation. Class I + II degraded collagens faster and more complete than did the individual classes, indicating a synergistic effect of class I and II. Evaluation of collagen degradation at various pancreatic locations did not show a selective degradation of collagens by any of the collagenase classes. The present data offer a partial expla nation for the major role of class II in islet isolation.
MATERIALS AND METHODS

Materials
Purification and Characterization of the Collagenase Classes
purified collagenase are given in Table 1 
SDS-PAGE and Zymography
RESULTS
Purification and Characterization of Class I and II Collagenases
Purification of 1.5 g crude collagenase by gelfiltration chromatography yielded 0.7 g purified nonfractionated (PNF) collagenase with slightly higher enzymatic activ ities than crude collagenase ( Table 1) . Fractionation of PNF collagenase by ion exchange chromatography re sulted in three peaks eluted by the salt gradient and a peak released by high salt (Fig. 1, panel A) . Column fractions were assayed for their enzymatic activity using FALGPA and Orange-gelatin as substrates ( Fig. 1, The composition of the classes was determined by SDS-PAGE (Fig. 2, left panel) and by zymography (Fig.   2, right panel) . SDS-PAGE showed that each collagenase fraction contained a set of protein bands (two major and some minor) with mol.wts. between 68 and 115 kDa. All of these bands displayed gelatinolytic activity as detected by zymography (Fig. 2, right panel) 
Although the protein compositions of class I and class
II appear similar (Fig. 2, left Essentially all Sirius Red staining material has been removed from the tissue after 120 min of incubation with class I + II (Fig. 3A) . (Fig. 3B) .
The degradation of glycoproteins-visualized by PAS
staining-by various enzymes is shown in panel B of
Comparison of the degradation profiles of collagens
and glycoproteins (Fig. 3) shows that 1) collagenases are more effective in collagen degradation than neutral protease, and 2) class I and class II collagenase show specificity in collagen degradation but not in glycopro tein degradation. These observations validate the selec tivity of the histochemical staining methods.
ECM Degradation by Different Collagenases Combined With Neutral Protease
In islet isolation a low concentration of neutral pro tease is required to facilitate tissue dissociation (19,20) . 
Therefore, we also performed dissociation experiments with class I and/or class II collagenase in combination
with neutral protease (Fig. 4) .
The presence of neutral protease resulted in a marked acceleration of the tissue dissociation process as indi cated by visual inspection of the histological sections;
this effect has been observed previously (19). Compari son of the collagen degradation patterns observed in the absence of protease (Fig. 3A) with those in the presence of protease (Fig. 4A) Fig. 3B) , is not observed in the presence of protease (Fig. 4B) . Our results suggest that glycoprotein degradation is a nonspecific process that is most effectively performed by a combination of at least two different proteolytic activities. 
Collagen Degradation at Various Locations in the
Pancreas
Quality of the Islets
The (Table 1 ) but class II shows a higher degradation rate of pancreatic collagens (Fig. 3A) . Neutral protease increases the rates of collagen deg radation by both class I and class II collagenase but the difference between the two classes remains (Fig. 4A) . 
The observation that class
